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Abstract : Let G; and G, be two graphs.The Kronecker product G, (K) G, has vertex set V(G; (K) Gy)=V (G;) x
V (G,) and edge set E (G, (K) G;) = {{uty, v7y) {1ty w7 ) faryuy € E(Gy) ,17y173 € E(G7)}. In this paper, we have
found the domination number and the dominating sets to Kronecker product of K, with its transformation
graphs. Also we have discussed some results with wheel graph..
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I. INTRODUCTION

Domination is an interesting research area in graph theory. Wu and Meng have studied the concept of graph
transformation and many applications have been studied in this topic.A graph G consists of a pair
(V(G),E(G)) where V(G) is a non empty finite set whose elements are called vertices and E(G) is a set of
unordered pairs of distinct elements of V(G). A graph that contains no cycles is called an acyclic graph. A

connected acyclic graph is called a tree. K, ,, is called the star Graph.

For S £V, if every vertex of V is either an element of S or V-S is said to be a dominating set and the
corresponding dominating set is called a y-set of G. The open neighborhood N{1} of 17 € V is the set of
vertices adjacent to v, that is, N{v) = {u/ur € E(G)}and the closed neighborhood of v is
Nlv] = N(w) U} . A wheel graph is a cycle of length at least 3, plus a single point in the center connected

by “spokes” to every point on the cycle.

Let ¢ = (V(G),E(G)) be a graph and x, y,z be three variables taking values + or -. The transformation

graph 6 is the graph having V{G) U E(G) as the vertex set and for o, f € V(G) W E(G),  and § are

adjacent in G*¥* if and only if one of the following holds:

(i) =@ eVI(G). % and Rareadjacentin Gifx=+; & and f are notadjacentin G ifx = -.

(i) = f € E(G).ox and f are adjacentin Gify=+; o< and § are notadjacentin Gify=-.
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(iii) &g V(G), B € E(G).oc and B are incidentt in G ifz=+; ® and B are not incident in G ifz=- .

II. MAIN RESULTS

Theorem : 1
Let 6* = G (K) 67~ where G = K, then ¥(6*) =5 and |D(6*)| = n* (2n— 1).
Proof:

InG,d(ug)=nandd(u;)=1forl<i<n

InG™* ", d(v,) =0, d(v,)=d(e;) =2(n—1)foralli = 1,2,..,n.

In 6" =G (K)G™" , dluyv,) =0and d(u,v,)=d(ve,)=2(n—1),1<i<n.
N(ugv,)={uv,/1=jk<=nj#0&i#k}

{uvuef1=i<=n}& N(upw,)forall i.

{u,v,ue} € N(ugy, ), k #1.

Arrange the elements of G is of the matrix form

/ Woly Ugly Ul ... Ugll, U 8 UGE, UyEy ... UE,
Wy UgVy UV .. UGV, W e) Ues U eq .. U e,
UaVy UgVy Ugly ee Ugl, U8y Uy€y Upy€q .. Uq €y
UgVy UV, Ugly .. UV

n Ug €y Ug€q Ug€q . Ug,

\uu Uy UpVy Uy Vg e WV, Uy€y U, €5 Uy € ..U, 8,

Choose any two elements from the first row of the form {u,v,,u,v;/u,v,, uqe; /1,6, uye;] such
that i # jfand 1 < i,j =< n then another two elements which lies on the same column which was

already selected which is of the form {, v, uy v/ ue v, u e /uge;, u e such that k # 0 then

N{ugvs g Vil Vsl v}-} = N(ugvyug) Uy Vlye;s}
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= N (uge; upe;,

Uy €, U € )

=V(G)—fus,} L (1)

Since {ugv,} is an isolated vertex of G* the set containing four elements represented in (1)

together with {1,417} is the required dominating set of G*.
Hence, y(G*) =75

We choose 2 elements from the first row containing 2n elements in (2n)C, ways and the

remaining 2 elements from the 1 rows can be selected in 1 ways.
Hence |D(G*)| = n[(2n)C,] =n?(2n— 1)

Theorem : 2

Let G* = G (K) G~ where G = K, then y(G*) = 4.

Proof:

Let V(G)={u,/0<{<n}withd(uy,) =nand d(u,) =1foralli =1,2,..,n

V(GTF) ={vye/0=i=nil<j<n}with d(v)=nforall 0<i<n;d(e)=n—1for

alli =1,2,3,....n.

Let V(G*) = {fu,v

Vpue /0= hj<sml <k <n}

with d[uuu}.) =n*; 0<j<n
d[uiu}-) =nl=ij=n
dlup)=n;1<i<n
d[uie}-) =n—1;1=<ij=<n

d[mue}-] =nn—1);1=j=n
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N(ugvy) = {u,v;/ 1< i,j = n}
N(wgv,) = {u;vy/ 1 < j=n}forall i, {u,e, /k#+1i,1<jk < n}
Also {ugvyupe;/ 1 = j = np S N(wvuuvy)/j# k foralli =1,2,..,n.
Hence, any four elements of the form
{ugvg, ugv, vy, w0/ 1 < f k1 = n &k = I}forall { dominates the elements of G
= y(G*) = 4.
Theorem : 3
G'=G (K)G ~,theny(G*) =5.
Proof:

Let V(G)={u,/0<i<n}withd(uy) =nand d(u,) =1foralli =1,2,..,M
E(G)= {e;, =uyu, 0=<i <n}suchthate, =uyu,l<i<n.

V(6T ) ={vpe;/ 0=i=n;1=j<n} such thatd(v) =0, d(v)=2n—1 for all i

d[ej)=n—l,1£j£n.

Let G* =G (K) G~ " and V(G*) = {u,v;,u,e,./ 0 < i,j <n;1 <k <n}with d(ugvy) =0

it
d[uﬂ,v}-) =n(2n —1); d[uiuj) =2n—1,1<{j<n.
N(ugv,) = {u;vue /1 <i,j<n&i=+j}

N(uv, )= {u,v v, ﬂe}.j 1<j<nj#+klforalli=12, ..,n

Hence, any set consists four elements of the form {ugv,u,v/i#j} U {wv,u, v/

i# L1 =1i,j,k 1 =n}dominates all the elements of G* other than {u,v,}.

Also {u,vy}is a ¥y — required vertex of G* Hence, y(G*) = 5.

Volume 17 Issue 2 July 2021 68 ISSN: 2319-6319



International Journal of New Innovations in Engineering and Technology

Result : 1

G = K, ,, G" is any transformation of G and G* = G (K) GT then y(G*) < 5.
Theorem : 4

For any simple connected graph G, and G, vl (K)G,] = 1

Proof:

Let (G,) ={u/1=i=m}V(G) ={v/1<j=n}
ViG)= {u;v;/y; € Gy and v; € G}

Since G, and G, are simple,
d(u,)<m—1foralli =1,2,..,m
d(uj) =n—1forallj =12 ..,n
d[u,iu}-] < (m —1)(n—1)forall u,v; € V(G)
d(uiu}-) =mn—m—n—1
d[u,iv}-] < mn — (m+n)forall i,].

Hence, no vertices of (7 is of degree mn — 1.

That is all vertices of V(&) cannot be dominated by a simple vertex of V{&).
= y(G) = 1.

Result : 2

G=W, ,theny(G)=1

Proof:
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Let G =W, ,, Let V(G)={v,/0<i<n}withd(v,) =nand d(v,) =1foralli =1,2,..,mn.
N(v,)={vy,vi_p v/ 2<i<n— 1}, N(v,) = {v,,v,,v5}: Nlv,) = {vy. vy, v, 4}

Clearly, N(v,) = V(G), hence D(G) = {v,} = y(G) = |D(G)| = 1.

Result : 3

G =W, , then y(G) = 3 and |[D(G)| = nC, — n.

Proof:

By result : 6, for all element v, EV(G),0 =i =n

d(vy) =0andd(v,)=n—-31<i<n

Since v vy, vy, €E(G), 1=i=n—1

D ={(v,v;)U {vy}/ li — jl = 2,n — 2} are the dominating sets of G with cardinality 3.
= y(G) = 3and |D(G)| = nC, — n.

Theorem : 5

Let G = W, ,, be any wheel graph with n+1 vertices, G* = G (K) Gthen y(G*) =n + 5.

Proof:

Let V(G6) ={u,/0=< i <n}withd(uy,)=n,d(u,)=31<i<n
N(uw)={ugu;,_y,u,,/2<i<n—1}
N(vy) = {uguzu,}: Nu,) = {ugupu, }
V(G)={v./0=i=n}withd(v,) =0andd(v;)=n—3,1=i=n
G' =G (K)G

V(G)={wv/0=i=n}dup) =0,0sisn
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Let 5, = {ul}ui,u,}u}-f li —jl = 3}

S, = {uvpuwyy/ k. 1=12,..,n}

Dy={u;v/ 0=i=n}
Any pair of vertices (uyv;,uyv;) € Sy, (u v, u,v;) € 5,
N(wgv,ugv;) UN(u,v,wv)UD, = V(G*) forall i,j.k, L
Hence, ¥(G*) =n+ 5.
Result : 4
G = Wy, theny (6%) > y(G)(K)y(G)
Theorem: 6

LetG, =K, ,,, G, = K,,G = G,(K)G, then ¥(G) = 3 and |D(G)| = 2m(nC,)

n’
Proof:

GivenG, = K, ,,, G, = K,
Let V(G,) ={u,/1<i=m}withd(uy) =m,d(u,)=3,1<i<m
V(ig,)={v/1<i<nl&d(v)=n—-1,1<i<n
V(G)={uv;/0=i<=m,1=j<n}with d(ugr,)=n(n—1) foralli =1,2,...,n
d['u,iv}-) =3n—-1)1<i<ml<j<n
Let S, ={u,v,/1<i<n}

;= {(ugvpupgw)/ 1= i =n&i+j}

S, = {u, v fu v/ 1< k=mj
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Now any two elements from S; together with an elements of 5,, union of its neighbours forms

the vertex set of V{&).
[For example,
N(ugry) UN(uyv;) U N(uzv) = V(G)
N(tgvy) UN(ugry) U N{ugv,y) =V (G)]
Which is the required minimum dominating set of G.
= y(G) =3
IS, = n & |5, = 2m and hence, |D(G)| = 2m(nC,).
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